Phenolphthalein: induction of micronucleated erythrocytes in mice.
Phenolphthalein was tested for the induction of micronucleated erythrocytes in mice. Results of an initial investigation revealed significant, dose-related increases in micronucleated polychromatic erythrocytes (MN-PCE) and normochromatic erythrocytes (MN-NCE) in peripheral blood samples of male and female mice exposed to 0.6% to 5% phenolphthalein (approximately 1100 to 10,000 mg/kg/day) in feed for 90 days (Dietz et al., 1992). Results from a second long-term feed study with Swiss CD-1 mice confirmed this effect. However, administration of comparable doses of phenolphthalein by corn oil gavage on two consecutive days gave negative results in a mouse bone marrow micronucleus test. Subsequent tests were performed to clarify the conflicting results seen in the chronic exposure, dosed-feed, peripheral blood studies and the acute, corn oil gavage, bone marrow studies. Phenolphthalein was administered to male B6C3F1 mice in feed (3%) for 14 days. Peripheral blood samples taken at 4, 7, and 14 days all showed significant increases in micronucleated PCE; bone marrow samples taken on days 7 and 14 also were clearly positive for micronucleus induction. Therefore, comparable results were obtainable from both bone marrow and peripheral blood analyses. Because of the negative results in the two-exposure gavage test, additional tests were then designed to investigate the effects of bolus vs continuous dosing, feeding vs gavage administration, and corn oil vs feed as a carrier for phenolphthalein. Results of these tests indicated that the rate of exposure to phenolphthalein affects the frequency of induced MN-PCE and that micronucleated erythrocytes can be induced by phenolphthalein either by feeding or by corn oil gavage administration. In all the acute exposure studies, relatively high doses of phenolphthalein (2000-6000 mg/kg/day for at least 2 days) were required to induce micronuclei. The positive results obtained with phenolphthalein in vivo were consistent with the results of an in vitro chromosomal aberration test in Chinese hamster ovary cells, where dose-related increases in aberrations were noted only in cells treated in the presence of induced rat liver S9.